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(57) [Abstract] 

[Problem] To provide information relay and conversion 
method and device, which allow appropriate specification of 
a hyperlink, change of a URL, and definition of a hyperlink 
to an identical URL for a plurality of identical 
descriptions . 

[Solving Means] When an information request is received 
from a receiving computer CI at a request relay unit 201 in 
a communication network 1, the present invention includes 
the steps of transmitting the information request to a 
transmitting computer. C2, receiving information from the 
transmitting computer C2 having responded to the information 
request at a document file receiving unit. 202, determining 
at a document determining unit 203 whether or not the 
received information is text information, if it is text 
information data, using a conversion table 205 storing 
correspondence between retrieved strings and replaced 
strings in order to convert a retrieved string from the text 
document to a replaced string and sending the result from a 
document file transmitting unit 206 to the receiving 
computer CI. 
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[Claims] 

[Claim 1] An information relay and conversion method for 
relaying and converting an exchange of information between a 
plurality of computers connected to a communication network, 
comprising the steps of: 

relaying and sending an information request from a 
receiving computer to a transmitting computer; 

receiving information from the transmitting computer 
having responded to the information request; 

determining whether or not the information received 
from the transmitting computer is text information; 

providing a conversion table storing correspondence 
between retrieved strings and replaced strings; & 

using the conversion table in order to convert a 
retrieved string from the text document to a replaced 
string; and 

sending the conversion processing result to the 
receiving computer . 

[Claim 2] An information relay and conversion method 
according to claim 1 wherein replaced strings in said 
conversion table are strings to which strings are added for 
uniquely specifying a location where information related to 
a content representing said retrieved string and an access 
protocol to the information . 

[Claim 3] An information relay and conversion device 
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provided between a transmitting computer and a receiving 
computer for relaying and converting an exchange of 
information between a plurality of computers connected to a 
communication network, comprising: 

a request relay unit for relaying in order to send an 
information request from the receiving computer to the 
transmitting computer; 

a document file receiving unit for receiving 
information from the transmitting computer having responded 
to the information request and determining whether or not 
the information received from the transmitting computer is 
text information; 

a conversion table storing correspondence between 
retrieved strings and replaced strings; 

a replacement processing unit for using the conversion 
table in order to convert a retrieved string from the text 
document to a replaced string; and 

a transmitting unit for sending the result thereof 
converted at the replacement processing unit to the 
receiving computer. 

[Claim 4] An information relay and conversion device 
according to claim 3 wherein replaced strings in said 
conversion table are strings to which strings are added for 
uniquely specifying a location where information related to 
a content representing said retrieved string and an access 
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protocol to the information. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] The present invention 
relates to an information relay and conversion method for 
relaying and converting exchanges of documents between a 
plurality of computers connected to a communication network, 
which reference to each other on document information 
distributed over the computers. 
[0002] 

[Description of the Related Arts] Conventionally, Hyper 
Text Markup Language (HTML) has been one example of a method 
for describing reference relationship between different 
documents. In HTML, when one part in document text needs to 
be associated with another document B, a storage place and 
an access protocol for the document B are specified uniquely 
and described as tags. For example, when there is a 
description, "Nippon Denshin Denwa Kabushiki Kaisha", in the 
document A and it must be associated with the document B, an 
applicable point in the document A is described as 

[EQ1]<A HREF= M Document B over the network M >Nippon Denshin 
Denwa Kabushiki Kaisha</A> . 

This means that the hyperlink is defined from the applicable 
description point in the document A " Nippon Denshin Denwa 
Kabushiki Kaisha" to the document B. Here, "the document B 
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over the network" is a notation indicating uniquely a 
storage place on distributed computers connected to the 
network (applicable computer's address and document names, 
for example, over the network) and a protocol for accessing 
the document, and it is called Uniform Resource Locator 
(URL).. Further, <A HREF=. . . and </A> are examples of tags. 
[0003] In this way, it is possible to associate a plurality 
of document. However, a creator of each document is 
required to: (1) know the URL of documents needed to be 
associated through the hyperlink, (2) describe those URL 
accurately, and (3) update applicable tags quickly when URL 
of the linked documents is changed. 
[0004] 

[Problems to be Solved by the Invention] However, in 
reality, because of reasons including unknown URL, 
misspelling, and old URL, the right definition of hyperlinks 
may not be done for related documents. Accessing from the 
document A to the related document B through the inaccurate 
hyperlink may produce wasteful traffics over the network or 
unnecessary loads on a server providing information, or may 
provide wrong information to people accessing to the 
document A. 

[0005] Further, when there are a plurality of applicable 
points ("Nippon Denshin Denwa Kabushiki Kaisha" in this 
example) within the document and association must be 
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performed from all of them to the document B, it is 
necessary to describe tags accurately on all of points . 
However, in reality, it may be troublesome. Thus, the 
hyperlink may not be defined from all of applicable words. 
For example, the hyperlink is defined from a position where 
a specific word appears first in the document. In this case, 
not only that the whole document lacks uniformity but also 
readers who only view places where the hyperlink is not 
defined cannot access to related documents. 

[0006] The present invention was made in view of the above 
described problems. It is an object of the present 
invention to provide an information relay and conversion 
method and device, which allows definition of hyperlinks, 
change of URLs and proper definition of a hyperlink to an 
identical URL for a plurality of identical description. 

[0007] 

[Means for Solving the Problems] In order to achieve the 
above-described object, a main point of the present 
invention according to claim 1 is an information relay and 
conversion method for relaying and converting an exchange of 
information between a plurality of computers connected to 
the communication network, comprising the steps of relaying 
and sending an information request from a receiving computer 
to a transmitting computer, receiving information from the 
transmitting computer having responded to the information 
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[0010] In the invention according to claim 2, replaced 
strings in the conversion table may be strings to which 
strings are added for uniquely specifying a location where 
information related to a content representing the retrieved 
string and an access protocol to the information. 
[0011] Further, a main point of the present invention 
according to claim 3 is an information relay and conversion 
device provided between a transmitting computer and a 
receiving computer for relaying and converting an exchange 
of information between a plurality of computers connected to 
the communication network, comprising a request relay unit 
for relaying in order to send an information request from 
the receiving computer to the transmitting computer, a «9 
document file receiving unit for receiving information from 
the transmitting computer having responded to the 
information request and determining whether or not the 
information received from the transmitting computer is text 
information, a conversion table storing correspondence 
between retrieved strings and replaced strings, a 
replacement processing unit for using the conversion table 
in order to convert a retrieved string from the text 
document to a replaced string and a transmitting unit for 
sending its result converted at the replacement processing 
unit to the receiving computer. 

[0012] The present invention according to claim 3 comprises 
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the steps of relaying and sending an information request 
from a receiving computer to a transmitting computer, 
receiving information from the transmitting computer having 
responded to the information request, determining whether or 
not the information received from the transmitting computer 
is text information,, providing a conversion table storing 
correspondence between retrieved strings and replaced 
strings, using the conversion table in order to convert a 
retrieved string from the text document to a replaced string 
and sending its conversion processing result to the 
receiving computer . 

[0013] A main point of the present invention according to 
claim 4 is in the invention according to claim 3 that 
replaced strings in the conversion table are strings to 
which strings may be added for uniquely specifying a 
location where information related to a content representing 
the retrieved string and an access protocol to the 
information . 

[0014] The present invention according to claim 4 is that 
which strings may be added for uniquely specifying a 
location where information related to a content representing 
the retrieved string and an access protocol to the 
information. 
[0015] 

[Embodiments] Embodiments of the present invention will be 
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described with reference to drawings below. 
[0016] FIG. 1 is a diagram for describing an information 
access scheme on a plurality of computers distributed on the 
communication network to which an information relay and 
conversion method of the present invention. In FIG. 1, 
connected to the communication network 1 are a computer CI 
and a computer C2 . The computer CI is accessing to 
information D2 managed by the computer C2 . 

[0017] Thus, the computer CI specifies an address Al on the 
communication network 1 of the computer C2, a protocol of a 
document access service provided by the computer C2 (or a 
port number providing such service) P2 and a name of a 
document being accessed [D2] and sends them to the 
communication network. The communication network 1 
specifies the computer C2 based on the address A2 and sends 
the protocol (port number) P2 and the document name [D2] to 
the computer C2 . The computer C2 determines whether or not 
a proper request exists or not. If the proper request 
exists, its result is returned to the computer CI. 
[0018] The information relay and conversion method of the 
present invention interposes between exchanges between 
computers in the above-described communication network in 
order to complement the document D2 to be sent. It will be 
described in detail below. 

[0019] FIG. 2 is a diagram showing a configuration of an 
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information relay and conversion device implementing an 
information relay and conversion method according to one 
embodiment of the present invention. An information relay 
and conversion device 2 shown in FIG. 2 is provided between 
computers CI and C2 shown in FIG. 1. The information relay 
and conversion device 2 relays an exchange of information 
between both computers in order to complement information by 
collaborating with the computer C2 which is a sender of the 
information and includes a request relay unit 201, a 
document file receiving unit 202, a document determination 
unit 203, a replacement processing unit 204, a conversion 
table 205, and a document file transmitting unit 206. 
[0020] Further, as described above, it is assumed that an 
address published by the computer C2 to the outside for 
document access is A2, a port number is P2, and a document 
name is [D2]. Accessing the service from the outside is 
through those information (A2, P2, D2 ) . 

[0021] Further, a process shown in FIG. 2 is invoked on the 
computer C2 and it is specified to perform communication 
with the process through the port P2 . The term process here 
is a unit for performing processing on a computer. Through 
such specification, accesses through (A2, P2, D2 ) from the 
out side can be communication with the process. At the same 
time, a port number for actually providing services on the 
computer C2 is changed to P3 in advance. 
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[0022] The computer CI specifies the address A2 of the 
computer C2, the port number P2 and the document name [D2] 
to be accessed and sends them to the information relay and 
conversion device 2 via the communication network. When the 
request relay unit 201 in the information relay and 
conversion device 2 receives those information, it converts 
the port number P2 to P3 and accesses to the computer C2 
through (A2, P3, D2) . 

[0023] The computer .C2 reads out the applicable document D2 
and sends it to the document file receiving unit 202 in the 
information relay and conversion device 2. The document D2 
showing in FIG. 4 is a text file, and the hyperlink is 
defined to "http : /navi . ntt . jp" from a term "NTT DIRECTORY". 
It indicates there is no definition of the hyperlink from 
the other parts. 

[0024] The document file receiving unit 202 sends the 
document D2 when it receives the document D2 and it is 
determined whether or not the document D2 is a text file at 
the document determination unit 203. In the document 
determination unit 203, if it is determined as a text file, 
it is sent to the replacement processing unit 204. If the 
document is not text, it is sent to the document file 
transmitting unit 206 directly, which sender it to the 
computer CI without any change. 

[0025] The replacement processing unit 204 retrieves 
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strings to be replaced according to the conversion table 205 
and replaces the applicable part. FIG. 3 shows one example 
of the conversion table 205. The conversion table 205 
includes retrieved strings which are strings needed to be 
retrieved from a document, and URL corresponding to the 
retrieved strings. In the conversion table in FIG. 3, if 
there is a string such as "Nippon Denshin Denwa Kabushiki 
Kaisha (registered service mark) " or "NTT (registered 
service mark) " in a document, for example, it means the 
strings is associated with "http://www.ntt.jp". That is, 
the string "Nippon Denshin Denwa" in the document is 
converted to a string "<A HREF="http: //www. ntt . jp">. 

[0026] The text file in which the string has been converted 
in this manner" is sent to the document file transmitting 
unit 206 and it is sent as a document D' from the document 
file transmitting unit 206 to the computer CI. 

[0027] Next, an operation of the replacement processing 
unit 204 will be described with reference to a flowchart 
shown in FIG. 5. 

[0028] First of all, strings are reviewed sequentially from 
the earlier and they are divided into parts enclosed by tags 
and the others . The parts , which are not enclosed by tags , 
are called non-decorated strings . Through the processing, 
the text file D2 is resolved to a total of three strings 
including two non-decorated strings and one string enclosed 
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by tags (step S51), which are: 

[EQ2] "As a service for retrieving information on Internet, 
Nippon Denshin Denwa Kabushiki Kaisha is" 
"providing" 

"<A HREF= "http : //navi . ntt . jp"> 
NTT DIRECTORY</A>" 

[0029] Next, one retrieved string is obtained from the 
conversion table (step S52) . Then, each of the non- 
decorated strings is reviewed sequentially from the earlier, 
strings identical to the obtained retrieved string is 
replaced if any (step S53) . In this embodiment, it is 
checked whether or not a string "Nippon Denshin Denwa 
Kabushiki Kaisha" exists, and applicable description parts^ 
are . replaced by a string "<A HREF="http : / / www . ntt • j p"> 
Nippon Denshin Denwa Kabushiki Kaisha </A>" . This process 
is performed for all non-decorated strings (step S54). As a 
result, 

[EQ3] "As a service for retrieving information on Internet, 
"<A HREF="http://www.ntt. jp"> 

Nippon Denshin Denwa Kabushiki Kaisha is</A>" 
"providing" 

[0030] If this is further resolved to parts enclosed by 
tags and non-decorated strings , it will be: 

[EQ4] "As a service for retrieving information on Internet, 
"<A HREF="http : //www . ntt . jp"> 
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Nippon Denshin Denwa Kabushiki Kaisha</A>" 
"is" 

"providing" 

[0031] The similar processing is performed on each non- 
decorated string regarding next retrieved string "NTT". 
Those processes are performed on all of retrieved strings in 
the conversion table (step S55) so that the text file D2 
shown in FIG. 4 is converted, as shown in FIG. 6, : 
[EQ5] "<A HREF="http: //www. isoc. org. "> 
Internet</A>" 

"As a service for retrieving information on, 
"<A HREF="http: //www.ntt . jp"> 

Nippon Denshin Denwa Kabushiki Kaisha Internet</A> is" 
"is" 

"<A HREF="http : //navi . ntt . j p"> 
NTT DIRECTORY< / A> " 
"providing" 

[0032] This processing result is sent to the compute CI 
through the document file transmitting unit 206 in order to 
receive a document D2 ' to which a hyperlink which is not 
defined in the text file D2 is added. 

[0033] Further, the replacement processing unit 204 
performs replacement processing only on parts, which are not 
enclosed by tags. Thus, when a document creator defines a 
hyperlink clearly, no changes are added. For example, in 
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the text file D2, if the document creator describes as: 
[EQ6] "As a service for retrieving information on Internet, 
"<A HREF="http : / /www . nttinf or . ntt - jp"> 

Nippon Denshin Denwa Kabushiki Kaisha </A> is...", 
"http://www.ntt.jp" is re-defined for " Nippon Denshin Denwa 
Kabushiki Kaisha" 

[0034] As described above, for all documents managed by the 
computer C2, hyperlinks can be defined uniformly without 
troubling each document creator. Here, when the document 
creator defines a different URL for an identical word, it 
has a priority. Thus, an intention of the creator is not 
lost . 

[0035] Further, when URL of an applicable document is 
changed, it can be handled only by changing the conversion 
table. Thus, each document does not need to be changed, 
which allows efficient document management. Furthermore, 
when the computer CI accesses a document, no change is 
required. Thus, when a document access service has been 
provided, the present invention can be introduced 
continuously. 

[0036] FIG. 7 is a diagram showing a configuration of an 
information relay and conversion device according to another 
embodiment of the present invention. An information relay 
and conversion device 7 according to this embodiment 
functions as a relay device between the computer cl and the 
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computer C2 and includes, a request relay unit 701, a 
document file receiving unit 702, a document determination 
unit 703, a replacement processing unit 704, a conversion 
table 705, and a document file sending part 706. Further, 
in this embodiment, it is assumed that an address published 
by the computer C2 to the outside for. document access is A2, 
a port number is P2, and a document number is [D2]. When 
the service is accessed from the outside, it is accessed 
through (A2, P2, D2) . 

[0037] It is assumed that an address on the network if the 
information relay and conversion device 7 shown in FIG. 7 is 
A2, and a port number of a relay service is P4 . Then, when 
the computer CI needs to access to information on the 
computer C2 via the information relay and conversion device 
7 through (A2, P2, D2), the computer CI sends (A4, P4, [A2, 
P2 , D2]). When received this, the request relay unit 701 of 
the information relay conversion device 7 obtains (A2, P3, 
D2) from [A2, P2, D2] since the port number is changed to P3. 
Thus, it can access to the computer C2 . The computer C2 
reads out the applicable document D2 and sends it to the 
document file receiving unit 702. The processing below 
sends the document D ? to the computer CI through processes 
identical to the embodiment described in FIG. 2. 

[0038] As described above, in this embodiment, the same 
effect as one in the embodiment described in FIG. 2 can be 
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obtained without any change in the specification in 
transmitting computer C2 . Further, preparing a conversion 
table at each receiver allows reflection of preference of 
each used. That is, for a term "information retrieval", for 
example, one user may link it to information retrieval 
service II while another user may link it to information 
retrieval service 12. 
[0039] 

[Advantages] As described above, the present invention 
includes the steps of relaying an information request from a 
receiving computer to a transmitting computer, receiving 
information from the transmitting computer having responded 
to the information request, if the information received from 
the transmitting computer is text information, using the 
conversion table storing correspondence between retrieved 
strings and replaced strings in order to convert a retrieved 
string from the text document to a replaced string and 
sending its conversion processing result to the receiving 
computer. Thus, hyperlinks can be defined uniformly without 
troubling each document creator. Here, when the document 
creator defines a different URL for an identical word, it 
has a priority. Thus, an intention of the creator is not 
lost. Further, when URL of an applicable document is 
changed, it can be handled only by changing the conversion 
table. Thus, each document does not need to be changed, 
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which allows efficient document management . Furthermore , 
when the computer CI accesses a document, no change is 
required. Thus, when a document access service has been 
provided, the present invention can be introduced 
continuously. Further, when it is applied to he receiving 
computer, the same effect can be obtained without any change 
in the specification in transmitting computer. Preparing a 
conversion table' at each receiver allows reflection of 
preference of each used. 
[Brief Description of Drawings] 

[FIG. 1] FIG. 1 is a diagram for describing information 
access scheme on a plurality of computers distributed on the 
communication network to which an information relay and 
conversion method of the present invention is applied. 
[FIG. 2] FIG. 2 is a diagram showing a configuration of an 
information relay and conversion device for implementing an 
information relay and conversion method according to one 
embodiment of the present invention. 

[FIG. 3] FIG. 3 is a diagram showing one example of a 
conversion table used in the embodiment shown in FIG. 2. 
[FIG. 4] FIG. 4 is a diagram showing one example of a 
document sent from a transmitting computer in the embodiment 
shown in FIG. 2. 

[FIG. 5] FIG. 5 is a flowchart showing an operation of a 
replacement processing unit used in the embodiment shown in 
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FIG. 2. 

[FIG. 6] FIG. 6 is a diagram showing a document converted 
in the embodiment shown in FIG. 6. 

[FIG. 7] FIG. 7 is a diagram showing a configuration of an 
information relay and conversion device according to another 
embodiment of the present invention. 
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